The term 'collagenous sprue' has been used to describe extensive collagenization of the lamina propria in the flat jejunal mucosa of a patient with malabsorption unresponsive to a gluten-free diet (Weinstein, Saunders, Tytgat, and Rubin, 1970) . Similar histological findings were reported previously in other patients (Schein, 1947; Hourihane, 1963; Cooke, Fone, Cox, Maynell, and Gaddie, 1963; Neale, 1968) . More recently Holdstock and Oleesky (1973) have reported malabsorption and subtotal villous atrophy with extensive subepithelial collagen in a patient who responded to combined therapy with a gluten-free diet and corticosteroids. The question arises therefore as to the specificity of this change in a flat jejunal biopsy. The purpose of this paper is to assess the significance of subepithelial collagen and its prognostic value.
Materials and Methods

INTESTINAL BIOPSIES
Histological sections of 338 jejunal biopsies were studied from 146 patients suffering from adult coeliac disease. All patients had evidence of malabsorption and a flat jejunal biopsy and responded initially to treatment with a gluten-free diet either clinically or histologically. Mucosal A grading system from 1 to 3 was devised to assess the presence and amount of subepithelial collagen (table I). In grade 1, stainable collagen was either absent or strictly confined to the vicinity of the basement membrane. Thus the staining pattern is that of a thin, distinct line related to the epithelial basement membrane (fig 1) . In grade 2 there is a definite zone of subepithelial collagen which now involves the subepithelial vessels, and which results in a thickened linear staining pattern (fig 2) . Grade 3 represents extension of the fibrotic process into the lamina propria with formation of an irregular band of subepithelial collagen which may be very thick In the group with marked subepithelial changes (grade 3) there were three patients who showed a full recovery in every respect and whose biopsies showed disappearance of the subepithelial collagen (figs 4a and b). No improvement occurred in three patients whose biopsies showed grade 3 changes despite prolonged gluten withdrawal. Two of thesepatients, who have been described in clinico-pathological conferences (Neale, 1968; Dowling and Henry, 1972) , died of unremitting malabsorption following initially good clinical responses to a gluten-free diet. In each patient relapse appeared to follow inadvertent gluten ingestion.
Four further coeliac patients with marked subepithelial collagen in the pretreatment jejunal biopsies are not included in table III because there are no follow-up biopsies. Two showed a good clinical response to a gluten-free diet for one to one and a half years, but relapse was associated with Addison's disease in one and pulmonary tuberculosis in the other. Both died from complications of these diseases despite intensive treatment. The histological response in the two other patients could not be assessed as they did not adhere strictly to a glutenfree diet but both are alive and well after being followed up for four and 15 years.
Intestinal biopsies from three patients suffering from chronic tropical sprue showed subepithelial collagen formation. Grade 2 changes in one tropical sprue patient disappeared after folic acid therapy. No follow-up biopsies were available from the remaining two tropical sprue patients.
The results of this study confirm that collagenous subepithelial thickening, sometimes extending deeply into the lamina propria of jejunal biopsies, is a common finding in adult coeliac disease. These subepithelial changes were present in 36% of patients with adult coeliac disease in this series, a frequency similar to that reported by Hourihane (1963) and by Cooke et al (1963) . In addition, identical changes were present in both jejunal and ileal biopsies in tropical sprue. Subepithelial collagen is therefore a non-specific finding probably related to an inflammatory reaction occurring in the region of the basement membrane. After gluten challenge in childhood and adult coeliac disease (Schmerling and Shiner, 1970; Doe, Henry, Holt, and Booth, 1972) jejunal biopsies showed thickening of basement membrane and subepithelial deposition of collagen fibrils as early as 48 hours after gluten challenge.
When studying the effect of a gluten-free diet on the subepithelial changes in adult coeliac patients, it became apparent that the majority of biopsies improved to the normal range, usually within two to six months. This improvement was observed even in cases where marked subepithelial collagen formation had been present, though it seemed to take much longer. However, in two of 11 coeliac patients with marked (grade 3) changes in their jejunal biopsies, severe relapse occurred, usually after introducing gluten into their diet, leading to death from unremitting malabsorption despite hospital treatment with corticosteroids and a gluten-free diet. The finding of marked subepithelial collagen formation in a flat jejunal biopsy may, therefore, indicate a poor prognosis in adult coeliac disease. It is not clear, however, why these patients became unresponsive to gluten withdrawal.
In answer to the initial question of whether marked subepithelial collagenization in a flat jejunal biopsy represents a separate disease entity as suggested by Weinstein et al (1970) , the results of this study show that this histological feature is non-specific, in as much as it occurs in tropical sprue and quite frequently in otherwise typical adult coeliac disease. Furthermore, in coeliac disease the lesion, which is often focal in nature, may be reversible on treatment with a gluten-free diet when improvement parallels clinical and morphological recovery.
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